INTRODUCTION
Approximately one-third of Americans have hypertension. 1, 2 If left unchecked, hypertension increases the risk of heart attack and stroke. 2 Unfortunately, about half of those with hypertension have uncontrolled blood pressure. 2 Because of the widespread public health impact of this condition, there have been many studies examining the effectiveness of quality-improvement (QI) programs focused on controlling blood pressure. A study conducted by Jaffe et al 3 showed that a large-scale, multifaceted QI program focused on controlling hypertension can have a positive effect on blood pressure control.
QI aims to change aspects of the health care system to improve its efficiency and outcomes. 4 Patient outcomes such as morbidity and mortality, recovery times, patient satisfaction, and costs are often used to evaluate QI programs. 4, 5 Performance-improvement strategies help individuals and teams work within a system to improve their own work processes. In health care, performance improvement is often used to reduce variation among physicians in the same field of practice. 6 The American Medical
Association process for performance improvement includes assessment of current practice, implementing a change in practice to address shortcomings found during the assessment phase, and evaluation of the changes implemented. Many frameworks for performance improvement, including Plan-Do-Study-Act and Lean Six Sigma, have been implemented in health care settings. [7] [8] [9] Quality and performance improvement are incorporated into the continuous process of Maintenance of Certification (MOC) for American Board of Medical Specialties boardcertified physicians. MOC is divided into four parts: professionalism, lifelong learning and self-assessment, cognitive expertise (passing a secure examination), and assessment of performance in practice. 10 Quality and performance improvement are generally incorporated into this latter stage, MOC Part IV.
11
In 2011, The Permanente Medical Group (TPMG), under the auspices of The Permanente Federation, joined the American Board of Medical Specialties Multi-Specialty MOC Portfolio Approval Program to grant MOC Part IV credit to diplomates for QI projects completed in Kaiser Permanente Northern California (KPNC). 12 The program is composed of member boards from the American Board of Medical Specialties that recognize that institutional QI projects can satisfy the requirements for MOC Part IV. 13 Under the program, participating organizations are allowed to designate QI projects for MOC Part IV credit. TPMG identified our ongoing
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Maintenance of Certification Part IV Quality-Improvement Project for Hypertension Control: A Preliminary Retrospective Analysis hypertension QI program as a candidate for MOC credit because the program had been in place for several years, gave physicians access to aggregate panel data, and was a KPNC initiative. TPMG created an MOC Part IV project, called Blood Pressure Control for People with Hypertension, with the anticipated benefit of improving blood pressure control in participating physicians' patient panels by focusing on gaps in the individual participant's care of their patients with hypertension. When this project started in 2011, the proportion of hypertensive patients in KPNC with controlled blood pressure was 81%, which was short of the 84% target control rate set by TPMG but greater than the national rate of 47%. 2 For TPMG physicians who completed this MOC Part IV QI project between September 2011 and November 2013, we evaluated the relationship between the improvement in each physician's patient panel, the types of interventions chosen to complete the project, and whether the type of intervention chosen affects the participant's perception of the workload that the project requires. We hypothesized: 1) there would be no statistically significant interaction between the physician's panel improvement and the type of intervention chosen to complete the project, and 2) the type of intervention chosen would not affect the physician's perception of workload.
The main outcome measure was the proportion of qualifying hypertensive patients with controlled blood pressure. A secondary outcome measure was the proportion of diabetic patients with controlled blood pressure. We also explored potential differences in the proportion of patients with controlled hypertension by the type of improvement option chosen; whether the number of improvement options completed had an effect on either the primary or secondary outcome measure; whether the type of intervention had an effect on the participant's perception of the increased burden of completing the MOC project; and whether the participant engaged in discussions with other members of their health care team about improving care of their hypertensive patients.
Participants were TPMG physicians certified by the American Board of Internal Medicine and/or the American Board of Family Medicine. E-mail messages about the opportunity to participate in the MOC project were sent to physicians who were participating in MOC and whose certification would expire within ten years from the date of sending the e-mail. In addition, presentations were made to family medicine and internal medicine leaders who were encouraged to disseminate information about the new MOC project. Participants were self-selected and completed the project as individuals or as part of a group with their colleagues.
METHODS
This is a retrospective analysis of a QI program that was implemented through the Multi-Specialty MOC Portfolio Approval Program. This study was reviewed by the KPNC institutional review board and was designated as "not human subjects" research.
The QI project, described in the Introduction, took place across 22 KPNC Medical Centers and 48 medical offices.
To meet the qualifications of the Multi-Specialty MOC Portfolio Approval Program and to make the project more accessible to individual physicians, the improvement options from the original QI program were adapted so they could be implemented in a rapidimprovement cycle. The four improvement options were 1. employing tools, such as workflows, job aids, and patient education materials (Tools) 2. optimizing workflows with team members to take accurate blood pressure readings (Workflows) 3. reviewing evidence-based guidelines on appropriate care for hypertensive patients (Guidelines) 4. applying communication best practices to reinforce medication adherence or lifestyle changes (Communication). Physicians commenced participation by visiting the project Web site, signing up for an account, and reading through the project description. The project description outlined the expected project length, eligible specialties, metrics, steps to participate in the project, group instructions, resources, how to fill out the attestation, and the project contact person for questions about the project. Physicians could choose to complete the project in a group with their colleagues or individually.
Participants were expected to work through the Plan-Do-Study-Act cycle, as outlined in the project description, to obtain a 1% to 2% increase in blood pressure control on their patient panel.
In the Plan phase of the project, participants received monthly data that included the percentage of qualifying patients on their patient panel who had their blood pressure under control. Qualifying patients were determined on the basis of the Healthcare Effectiveness Data and Information Set (HEDIS) definition of patients between the ages of 18 and 85 years who had a diagnosis of hypertension (blood pressure ≥ 140/90 mm Hg) within the first 6 months of the year. Participants were expected to review their practices around that measurement and then select 1 or more improvement options to use to improve the rate of control among the qualifying patients on their panel.
In the Do phase of the project, participants implemented the improvement option or options for at least two months. Participants in the Study phase reviewed the results of their improvement option or options and planned their next steps. In the Act phase, participants were expected to implement these next steps. Participants were encouraged to complete as many Plan-DoStudy-Act cycles as necessary to achieve improvement, but two cycles were sufficient to obtain credit for the project.
After completing the requisite PlanDo-Study-Act cycles, participants submitted an online attestation to receive both MOC and continuing medical education credit. The attestation included documentation of the starting and ending blood pressure control rates for their patient panel; improvements implemented; starting date, ending date, and number of QI cycles completed; how the participant reflected on the data; the perception of the impact the project had on the participant's work; whether team changes were implemented; key Participants were disqualified from the study if they did not report the primary metric, if they had incomplete attestations, or if their attestation was outside the date range that we were studying. Participants who incorrectly reported a rolling metric instead of a monthly metric were disqualified as outliers. Figure 1 shows the breakdown of included (n = 73) and excluded (n = 20) physicians.
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Percentage improvement was calculated by subtracting the beginning metric from the ending metric. Reported free-text improvement options were categorized by an initial reviewer (VK) into one of four categories: Tools, Workflows, Guidelines, or Communication. A second reviewer (DP) checked categorizations for accuracy and agreement. Participants reported using multiple improvement options.
Statistical analysis of the dataset included descriptive and inferential statistics. Descriptive statistics consisted of means, medians, ranges, and frequencies. Paired t tests were used for comparing the metric both at the beginning and at the end of the project to determine if there was a significant change in blood pressure control. Because of the smaller sample size of a subset of patients with Type 1 and Type 2 diabetes, the Wilcoxon signed-ranks test was completed to compare the beginning and ending metrics for this subset. Analysis of variance was performed for quantitative data that compared the percentage improvement in blood pressure control and the number of improvement options used, the types of improvement options completed, and the perception of the impact the project had on the physician's work. The χ 2 analysis of independence was used to analyze the interaction between team discussions and perception of workload. (Table 1) . There was an increase in the overall metric from a mean of 79.49% (SD = 11.32) to 84.64% (SD = 7.80), as shown in Table 2 . The difference between the 2 means is statistically significant at the 0.05 level (t = -6.83, degrees of freedom [df ] = 72). Similarly, 23 participants who reported the diabetic subset of the metric improved from a mean of 80.48% (SD = 7.13) to 84.57% (SD = 6.26). The difference between the 2 means is statistically significant at the 0.05 level (Z = -2.95). These data are summarized in Table 2 .
RESULTS

Data
Physicians chose to implement between 1 and 4 improvement options, with those who reported 1 intervention showing the highest mean improvement (mean = 7.17, SD = 6.51, n = 21), although the differences among the means were not statistically significant (F 3,69 = 1.78). These data, along with data on the improvement options used and project impact, are summarized in Table 3 . Neither the type of improvement options used nor the impact a The two participants with no medical board selected were followed up with at the time of submission but were not updated in the database. 
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Maintenance of Certification Part IV Quality-Improvement Project for Hypertension Control: A Preliminary Retrospective Analysis of the participants' participation on their work was statistically significant. Participants who completed 1 or 2 improvement options were more likely to report that the project made their work somewhat easier (χ 2 = 20.84, df = 9). However, the relationship between the specific intervention option and impact on workflow was not statistically significant (χ 2 = 4.41, df = 9). A summary of these data appears in Table 4 . Finally, the relationship between the team discussions and perception of impact was not statistically significant at the 0.05 level (χ 2 = 2.19, df = 3). These data are summarized in Table 5 .
DISCUSSION
As hypothesized, we found no statistically significant interaction between the type of intervention chosen and the resulting improvement; nor did the type of intervention affect the physician's perception of workload to complete the project. Combined with an overall improvement in hypertension control, the results would indicate that participation in MOC within a QI setting does not have a negative effect on physician participants. [14] [15] [16] Although overall improvement was observed in this cohort, KPNC overall also showed improvement during that same timeframe, from 81% in mid-2011 to 86.7% at the end of 2013. It is probable that the observed increase in the MOC cohort may have been mirroring that of the entire area, especially since this project was based on previously implemented strategies.
At the same time, the hypertension project was designed to enable physicians to improve their practice and to meet their board certification requirements. Overall, participants showed improvement during the project, without increasing the perception of the burden of work, of which MOC is often accused. This project demonstrates that MOC Part IV projects based on a health system's existing QI program is an effective way to document the part of MOC involving practice performance assessment.
A strength of this project is that it was based on an ongoing QI program that is familiar to our physicians. In addition, this project provided a framework for physicians to examine and explicitly reflect on their own strengths and weaknesses through the Plan-Do-Study-Act cycle and to implement improvement options that were tailored to their own experience.
Limitations of this project include the lack of a control group, participant self-selection, unaudited self-reporting of organizationally generated metrics, and a small sample size. The lack of a control group prevents the results of this study from being compared with those who did not participate in the project to determine whether the improvement observed was significantly different than in those who did not participate. Unfortunately, limited access to data outside the project database, paired with deidentified data from the project, prevented us from being able to obtain data for a control group.
Although this project was widely advertised to all TPMG internal and 
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Maintenance of Certification Part IV Quality-Improvement Project for Hypertension Control: A Preliminary Retrospective Analysis family medicine board certified physicians, only 93 of the potential 3136 qualifying physicians chose to participate in the project. In addition, the volunteer participants may have been more likely than others to be amenable to implementing QI programs and thus may not be representative of a broader population of physicians. Also, participants could have reported higher percentages at the end of their projects for fear of repercussions from reporting lower scores, or they could have reported incorrect values, or transcribed the data incorrectly. Likewise, the observed improvement may have been a result of increased attention to patients rather than from a particular intervention used in the project. Finally, small sample sizes, particularly in the subset analyses, may have resulted in missing significant associations.
CONCLUSION
Participants in this MOC project improved the care of their patients without an increased perceived burden to their practice, regardless of the project improvements chosen. We conclude that participation in this MOC Part IV project did not have a negative effect on participants' panels nor on participants' perception of the work required to complete the project. Further studies should examine the effect of other organizational QI efforts for MOC Part IV on different conditions, in different practice settings, with larger samples of physicians from different specialties, and with control groups to help discern potential differences between participating and nonparticipating physicians. v
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The Ischaemic Kidney
The ischaemic kidney secretes directly a vasoconstrictor substance which causes a permanent hypertension. This substance is active in the absence of the adrenals. The healthy kidney is capable of diminishing the action of this blood-pressure raising substance.
-Fasciolo JC, Houssay BA, Taquini AC. The blood-pressure raising secretion of the ischaemic kidney. J Physiol 1934;94:281-93
